Musculoskeletal disorders are among the most important health risks in various organizations, especially heavy industry. The current study purposed to determine the effects of personal and occupational position risks on musculoskeletal disorders. This cross-sectional study was carried out from April 2015 to May 2016 in Esfahan's Mobarakeh Steel Company using a stratified random sampling method. In this study, the risk of occupational duties such as heavy lifting, load carrying, long sitting, standing, and moving as well as unsafe personal behaviors or risky actions involving the waist, shoulder/arm, wrist, neck, knee, elbow, ankle, and chamber were considered as independent variables, while musculoskeletal disorders (evaluated by NMQ) were considered as dependent variables. The study sample included 300 male workers (with the mean age of 41.01±8.17 years and mean work experience of 16.00±7.66 years). The results showed a positive relationship between shoulder injury risk scores and shoulder/arm (OR=2.42, CI=(1.25-4.71)) and knee (OR=2.39, CI=(1.08-5.28)) disorders. The findings also showed such positive relationship between upper back risk scores and wrist/hand disorders (OR=2.41, CI=(1.01-5.76)), lower back risk scores and waist (OR=2.49, CI=(1.39-4.45)), shoulder/arm (OR=1.63, CI=(1.04-2.57)), and neck (OR=1.85, CI=(0.98-3.49)) disorders. Based on the results, more consideration must be paid to personal and occupational risks, and it is highly recommended that convenient modifications be made in work environments in order to decrease musculoskeletal disorders in workers of the steel company.
Introduction
Today's industrial world has brought about a growing trend of speed and production rate while also leading to adverse health outcomes, particularly an increased prevalence of musculoskeletal disorders among industrial workers [1, 2] . Musculoskeletal disorders depend on work patterns [3] . They are not limited to a specific industry or specialty, but rather are seen in all industries and professions. Symptoms are mainly observed in the areas of the lower back, neck, and upper extremities of the body [4, 5] . According to the National Institute for Occupational Safety and Health (NOISH) which specializes only in occupational hazards, work-related musculoskeletal disorders are ranked second after respiratory illnesses [6] . Unfortunately, statistical evidence confirms the upward trend of musculoskeletal disorders as a severe but dormant epidemic [7] . Studies have presented several factors involved in this pathology with physical, physiological, ergonomic, or psychological backgrounds. Inappropriate posture [6, [8] [9] [10] [11] , improper design of the work environment (including non-ergonomic tables) [6, [12] [13] [14] , and insufficient rest [11, 12] are among those factors. There are other influential factors, such as repetitive movements and their repetition speed [11, 15, 16] , severity, how force exposes the limbs to vibration, and lifting heavy loads [8, 10] . However, previous studies have shown that little consideration is paid to quantitative indicators of the effect of posture and its contribution to musculoskeletal disorders [17] . 
Materials and Methods
This cross-sectional study was conducted from May 2015 to June 2016 in Esfahan's Mobarakeh Steel Company, the largest steel company in Iran. In this study, the inclusion criteria were: 1) being an official or having contract employment; 2) having at least one year of work experience; 3) having no absenteeism during the last six months; 4) having at least 20 hours activity per week; 5) having a history of limb fractures during the prior year; and 6) having severe damage and a history of physiotherapy or surgery during the prior 6 months. Individuals with a fever, acute infection, acute inflammatory lesions, or fractured limbs during the study period and those unwilling to participate were excluded from the study.
The Medical Ethics Committee of Tarbiat Modares University Faculty of Medical Sciences approved the current study (code number: IR.TMU.REC.1395.398). After obtaining permission from the Ethics Committee, samples were selected using stratified random sampling. In the first stage, workers were divided into four categories: sitting, standing, bound, and animated. Then they were selected according to the proportion of each stratum by simple random sampling. Tools • Quick Exposure Check For personal unsafe behaviors, the QEC tool was used to assess ergonomic risk factors of WMSDs. This tool includes assessments of the back, shoulder/arm, wrist/hand, and neck in regards to posture and repetitive movement. In QEC, task duration, the maximum weight handled, hand force exertion, vibration, visual demand of the task, and subjective responses to the work are also taken into account, and the required data is obtained from the worker. This tool was translated into the Persian language and validated [18, 19] .
• Nordic Musculoskeletal Questionnaire Participants were asked to indicate whether or not they had an episode of pain/discomfort in any of the body parts mentioned in the standardized Nordic musculoskeletal questionnaire [20] . This yes/no questionnaire included an image of the human body divided into nine anatomical regions (neck, shoulder, elbows, wrists and hands, upper and lower back, hip, knee, ankle, and feet). Participants were asked to respond to questions regarding the severity of work-related musculoskeletal disorders in the past 12 months (period prevalence) and the past 7 days (point prevalence). This questionnaire has been validated in a previous study [21] . This study point prevalence (MSDs in the past 7 days) was considered as a response variable.
• Evaluation of Occupational Risk Duties For each participant, 4 days of a month were selected randomly on which the participant would be recorded on camera during work hours (8 hours per day) without being informed. In the next step, two expert evaluators independently (agreement coefficient = 0.79) observed and scored occupational risk duties based on the recorded films. For example, if a participant had 2 hours of sitting, 3 hours of standing, 1 hour of moving, and 2 hours of being in an awkward position, the scores for sitting, standing, moving, and awkward position were 0.250, 0.375, 0.125, and 0.250, respectively. For 1 hour of heavy lifting and 2 hours of load carrying, the scores of 0.125 and 0.250, respectively, were considered.
Data Analysis and Sample size Data was analyzed using IBM's SPSS Software, version 21. Logistic regression was used to calculate the odds ratios and confidence intervals. The sample size was estimated at 300 workers based on a previous study (P value=40%, α=5%, d=0.05) [22] . A P value less than 0.05 was considered statistically significant.
Results
In this study, 300 workers with a mean age of 41.40±8.17 years and a work experience of 16.0±7.66 years were included. The results showed that the majority of participants were married, educated (high school diploma) day-workers. The prevalence of musculoskeletal disorders in different areas of the body are presented in the format of a human body heat map in Figure (1) . As observed in this figure, lower back, knee, neck, and ankle disorders had high frequencies in the last 7 days of the study, while this order changed to lower back, neck, knee, and ankle disorders. The relationship between personal and occupational position risks with musculoskeletal diseases using OR are presented in Table (1) . The results showed a positive relationship between shoulder injury risk score and shoulder/ arm (OR=2.42), knee (OR=2.39), and elbow (OR=1.77) disorders. A positive relationship was also detected between wrist/hand injury risk score and knee (OR=1.88) and elbow (OR=1.42) disorders. The same relationship was found between lower back risk score and waist (OR=2.49), shoulder/arm (OR=1.63), and neck (OR=1.89) disorders. A positive relationship was also detected between upper back injury risk score and wrist/hand (OR=2.41) disorder. Moreover, a positive relationship was observed between knee injury risk score and waist (OR=1.81) disorder. Neck injury was demonstrated to be associated with the risks of heavy lifting, load carrying, and sitting position, while shoulder injury was associated with heavy lifting, load carrying, and awkward position risks. Elbow injury was associated with the risk of moving position; wrist/hand injury Awkward position OR, 95% CI 
Discussion
This research aimed to study the effects of personal and occupational position risks on musculoskeletal disorders among the staff at Esfahan's Mobarakeh Steel Company. The findings showed a positive relationship between risk of neck injury and lower back disorder. A problem in the neck tends to increase the mobility of the lower back and indirectly cause lower back disorder [23, 24] . Further results exhibited a positive relationship between risk of waist injury and lower back and knee disorders. Those at risk of waist injury were likely to have to carry loads and do heavy lifting. As a result, they work their knees and lower back more; hence, the positive relationship was observed [25, 26] . Additional results showed a positive relationship between risk of knee injury and shoulder and wrist/hand disorders [27] . This relationship could be justified like the previous ones. Similarly, a positive relationship was observed between risk of elbow injury and shoulder and wrist/hand disorders [28] . In this study, the evidence was in agreement with that of previous studies indicating that more standing time causes more disorders primarily to wrists/hands and then, in order of most to least common, to lower and upper back, ankles/feet, and knees. A significant relationship was also observed between time spent in an awkward position and shoulder and wrist/hand disorders [29, 30] . This result indicates that, although sitting is a protective action against musculoskeletal disorders, an improper sitting position leaves an adverse effect on the musculoskeletal system. Interestingly, the risk of elbow disorder in those with active mobility in their job was 91%, while the prevalence rates of neck, wrist, and knee disorders in individuals with an improper standing position were 99%, 98%, and 89%, respectively.
Strength and Limitation
One limitation to the current study could be sample selection from a single company with a job category. In contrast, making risk assessments of all staff members without their knowledge, the large sample size, and the use of a reliable statistical analysis method were considered to be the strengths of this study.
Conclusion
According to the results of the current study, more consideration must be given personal and occupational position risks. It is strongly suggested that convenient modifications be made to reduce the risk of musculoskeletal disorders in workers of the steel company.
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